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Abstract 
The purpose of this study is to support zoo visitors’ scientific observations through the picture-story show. The evaluation 
methods included interviews to assess whether zoo visitors acquire as viewpoints for observing animals through a picture-story 
show, video research to assess whether zoo visitors observe animals’ behavioral and morphological characteristics. The results of 
this study indicate that thirty percent of all families acquired the behavioral and morphological characteristics of animals as 
viewpoints by watching a picture-story show. The results suggest that it is possible to offer zoo visitors viewpoints for observing 
animals scientifically by performing picture-story shows. 
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1. Introduction 
1.1. Theoretical background 
Learning science in informal environments have gained attention in recent years because it facilitates 
opportunities for the acquisition of scientific knowledge and thinking, while also increasing interest in science 
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across a wide range of ages, from children to adults (Bell, Lewenstein, Shous, & Feder, 2009; Tunnicliffe & Reiss, 
2000). Zoos, the focus of this study, are expected to become informal environments for learning science 
(Tunnicliffe, 2004; Patrick, Matthews, Ayers, & Tunnicliffe, 2007). Scientific observation is one of the most 
important learning at zoos (Patrick & Tunnicliffe, 2013). However, zoo visitors do not observe animals 
scientifically. It has been noted that most people visit a zoo to spend leisurely time with their family and friends; 
they do not go there to learn about the animals (Namiki, 2005; Patrick & Tunnicliffe, 2013). 
In order to improve this situation, the authors focused on the picture-story show, a traditional communication 
medium in Japan. It uses a box-shaped frame containing multiple pictures that depict scenes from a story; a 
performer describes the plot and reads characters’ lines to a large audience while showing the pictures in 
chronological order. Several to a dozen sheets of pictures are drawn to depict the script and stacked in the order of 
the story. The story is told by displaying each picture and then pulling it from the side of the box to the back. The 
performer can watch the reaction of the audience and change at will how he/she acts, such as in the way pictures are 
pulled, the narrator’s tone of voice, and the how the characters’ lines are delivered.  
The picture-story show can become a means to support zoo visitors’ scientific observations for the following 
three reasons. The first is that the picture-story show is a medium that can communicate science. Matsui (2008) 
states that science is one of the fields for picture-story shows. Bell, Lewenstein, Shouse & Feder (2009) suggest that 
media related to science play a major role in informal learning. The second is that picture-story shows are a medium 
for a wide range of age groups (Kodomonobunkakenkyusho, 2011). Besides infants and children, adults come to the 
zoo as well. Therefore, it is necessary for the zoo to have a medium for communicating to a wide range of age 
groups.  
The third is that picture-story shows are a medium that can convey messages clearly (Bingushi, Nozaki, & 
Kojima, 2012). It is possible that, by embedding viewpoints for observation as messages, educators at the zoo can 
clearly provide viewpoints for observation to the zoo visitors who watch the picture-story show. It has been noted 
that observation of animals’ behavioural and morphological characteristics is promoted when visitors make 
observations with viewpoints (Namiki, 2009). 
1.2. Purpose of the study 
The purpose of this study is to support zoo visitors’ scientific observations through the picture-story show. This 
study is guided by the following research questions: (a) Do zoo visitors acquire viewpoints for observing animals 
through a picture-story show? (b) Do zoo visitors observe animals’ behavioural and morphological characteristics 
scientifically? (c) Do zoo visitors observe animals using the animals’ behavioural and morphological characteristics 
as viewpoints that are acquired through a picture-story show? 
2. Methodology 
The study was conducted at the Asahiyama Zoo located in Hokkaido, Japan. A pioneer in exhibiting animals in a 
manner that shows their natural behaviours, the Asahiyama Zoo boasts a large number of visitors even when 
compared to other zoos around the world (Kosuge, 2006).  
2.1. Subjects 
The subjects were 15 families recruited from the general public (25 adults and 18 children). The most common 
family structure was two adults and one child. The average age of the adults was 38.4 (SD = 9.9), while the average 
age of the children was 3.0 (SD = 1.0). 
2.2. Picture-story show 
The picture-story show was an original work produced at the Asahiyama Zoo. The subject matter of the picture-
story show was the behavioural and morphological characteristics of penguins observable at the Asahiyama Zoo. It 
covered the following seven characteristics of penguins: (a) feed for penguins (feed); (b) the four species of 
penguins kept at the Asahiyama Zoo (species); (c) the role of the nictitating membrane (nictitating membrane); (d) 
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the role of the molt (molt); (e) the predatory practice of traveling far into sea for feeding (predation); (f) the 
morphology of chicks (chicks); and (g) the morphology of footprints (footprints). These characteristics were 
organised into a total of 17 pictures. 
2.3. Exhibits at the zoo 
The permanent exhibits of penguins at the Asahiyama Zoo are roughly divided into the following two types: 
exhibits of living penguins that show their natural behaviour, and panel displays that explain the characteristics of 
the animals using pictures and replicas.  
The exhibits of living penguins allow zoo visitors to observe the behaviour of the penguins as they swim in the 
water and walk on snow. Meanwhile, the panel displays allow zoo visitors to read explanations of the penguins’ 
characteristics and touch and observe real penguin feathers and eggs’ replicas etc. 
2.4. Procedures 
Approximately two hours were allocated for the subjects to observe the penguin exhibits and watch the picture-
story show. The process was held in the middle of March 2013. The subject families first spent 20 minutes to freely 
observe the penguin exhibits. Second, they spent 15 minutes to watch the picture-story show. The performers were 
two zoo staff members in charge of education. Third, the subject families spent 20 minutes to freely observe the 
penguin exhibits once again. 
2.5. Data sources and analysis 
2.5.1. Interviews 
In order to answer research question (a), interviews were conducted among the subject families. All of them 
were subject to the interview, and were asked to freely describe what they had acquired by watching the picture-
story show. One of the authors acted as an interviewer and conducted individual meetings with each adult and child. 
The interviews were conducted after all procedures were completed, such as observing the penguin exhibits and 
watching the picture-story show. This took approximately three minutes per person. The interview responses from 
the subjects were recorded using video cameras and IC recorders. 
The data source was the interview responses from all subjects. In terms of the analysis method, we looked at all 
interview respondents to determine if they mentioned anything concerning each of the seven characteristics of the 
penguins depicted in the picture-story show in their response. It should be mentioned that although the interviews 
were conducted per person, their responses were aggregated as a family unit since they observed the exhibits in this 
manner; this was also the case for the analysis of the video research described later.  
2.5.2. Video research 
In order to answer research question (b), video research (Goldman, Pea, Barron, & Derry, 2007; Derry, Pea, 
Barron, Engle, Erickson, Goldman, Hall, Koschmann, Lemke, Sherin, & Sherin, 2010) was conducted examining 
how subjects observed the penguin exhibits. The conversations and behaviours of the subjects were recorded using 
video cameras and IC recorders as they observed the exhibits. These records comprised the data sources. The 
method of analysis was as follows: First, the researchers determined whether subjects observed each of the 
penguins’ characteristics that were later depicted in the picture-story show prior to watching it. Second, they also 
identified whether the subjects observed the characteristics after watching the show. Finally, they compared prior 
observation with after observation to identify what was observed immediately after watching the picture-story show. 
2.5.3. The comprehensive examination of the results for the interviews and video research 
In order to answer research question (c), the results of the interviews and video research were compared. 
Whether subjects observed characteristics of the penguins explained in the picture-story show only after watching it 
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was determined according to the families and characteristics. 
3. Results 
3.1. Interviews 
Table 1 shows the results of the interviews. In terms of trends by family, 13 out of the 15 families had acquired 
one or more of the characteristics as viewpoints for observing animals. In terms of the trends by characteristic, five 
of the seven characteristics were acquired as viewpoints for observing animals by at least one family. However, the 
‘species’ and ‘predation’ characteristics were not acquired as viewpoints by any of the families.  
3.2. Video research 
Table 2 shows the results of the video research. In terms of trends by family, there were a total of four families 
that observed two characteristics immediately after watching the picture-story show, while seven families observed 
just one characteristic afterward. Therefore, after watching the picture-story show, 11 out of the 15 families 
observed characteristics that they did not observe before. As for the trends by characteristic, of the seven 
characteristics, six characteristics excluding predation were observed immediately after watching the picture-story 
show. 
3.3. The comprehensive examination of the results for the interviews and video research 
Table 3 shows the results from the comprehensive examination of the results for the interviews and video 
research. In terms of trends by family, 5 out of the 15 families observed the characteristics of the penguins explained 
during the picture-story show only after watching it. This indicates that thirty percent of the families were able to 
observe the zoo exhibits from the penguins’ behavioural and morphological viewpoints that they acquired from the 
picture-story show. Among them, one family used the viewpoint observations to identify two characteristics, while 
four families used the viewpoint observations to identify one characteristic.  
In terms of the trends by characteristic, we found that two families used the ‘nictitating membrane’ viewpoint 
when observing the zoo exhibits, while ‘food’, ‘feather’, ‘chicks’, and ‘footprints’ were each used as a viewpoint by 
one family. 
 
Table 1. The results of the interviews 
Family Feed Species Nictitating 
membrane 
Molt Predation Chicks Footprints Total 
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Total 3 0 11 6 0 2 2 24 
Note. ż means that the family acquired the characters as viewpoints for observing animals.  í means that the family didn’t acquire the 
characters as viewpoints for observing animals. 
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Table 2. The results of the video research 
Family Feed Species Nictitating 
membrane 
Molt Predation Chicks Footprints Total 
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1 
Total 3 2 2 2 0 1 5 15 
Note. ż means that the family observed the characteristic immediately after watching the picture-story show. í means that the family 
didn’t observe the characteristic. 
 
Table 3. The comprehensive examination of the results for the interviews and video research 
Family Feed Species Nictitating 
membrane 
Molt Predation Chicks Footprints Total 
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Total 1 0 2 1 0 1 1 6 
Note. ż means that the family observed the characteristics of the penguins explained during the picture-story show only after watching it. – 
means that the family didn’t observe it. 
 
4. Conclusions and implications 
The results of this study indicate that thirty percent of all families acquired the behavioural and morphological 
characteristics of the penguins as viewpoints by watching a picture-story show. Furthermore, they were able to 
observe the zoo exhibits through these viewpoints that they acquired from the show. Although the total percentage 
was small at thirty percent, this result suggests that it is possible to offer viewpoints for observation to zoo visitors 
by using picture-story shows. 
As mentioned earlier, zoos are expected to become informal environment for learning science. Currently, 
however, visitors are not sufficiently making scientific observation that is most important learning at zoos. We 
believe the significance of this study is that it suggests the possibility that the communication medium known as 
picture-story shows can be used as a concrete means of improving this insufficiency. 
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The results of this study also suggest issues that should be addressed in the future. Although many zoo visitors 
were able to acquire viewpoints for observations through the picture-story show, the study results indicate that what 
they acquired did not always influence their behaviour while observing the zoo exhibits. As mentioned earlier, the 
main learning that occurs at zoos entails actually observing the behaviour and morphology of the animals. In order 
to help more zoo visitors observe the animals’ characteristics, it is necessary to refine picture-story shows in the 
future based on the findings of this study. We believe that this work clarifies the necessary content and format of 
picture-story shows to support more zoo visitors’ scientific observations. 
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